Connexin 43 promotes ossification of the posterior longitudinal ligament through activation of the ERK1/2 and p38 MAPK pathways.
Although cervical ossification of the posterior longitudinal ligament (OPLL) is one of the most common spinal diseases, the pathogenic mechanism is still not fully understood. Abnormal mechanical stress distribution is believed to be one of the main causes of OPLL. We have previously found that mechanical stress can up-regulate connexin 43 (Cx43) expression in ligament fibroblasts; this transduces mechanical signals to promote osteoblastic differentiation. In the present study, in order to explore further the intracellular mechanisms of Cx43-induced osteoblast differentiation of ligament fibroblasts, we investigate the potential roles of the osteogenic signaling pathway components ERK1/2, p38 MAPK and JNK in Cx43-mediated mechanical signal transduction. We first confirm higher Cx43 levels in both in vivo ligament tissue from OPLL patients and in vitro cultured OPLL cells. We find that ERK1/2, p38 MAPK and the JNK pathway are all activated both in vivo and in vitro. The activation of these signals was dependent upon Cx43, as its knock-down resulted in diminished mechanical effects and reduced signaling. Moreover, its knock-down almost reversed the osteogenic effect of mechanical stress on ligament fibroblasts and the blocking of the ERK1/2 and p38 MAPK pathways but not the JNK pathway, partly diminished this effect. Therefore, Cx43, which is up-regulated by mechanical stress, seems to function partly via the activation of ERK1/2 and p38 MAPK signals to promote the osteoblastic differentiation of ligament fibroblasts.